The urban area of Pelotas is made up of 250 census tracts, each including approximately 300 households; 40 of these were randomly selected for inclusion in the study. In each tract a starting point was randomly chosen on a map, and every fifth household moving in a counterclockwise direction was selected until 30 were reached. This sampling scheme gave every individual in the city population the same chance of being selected. Ten medical studens conducted the interviews in the homes of the subjects and the houses were revisited if no residents were home. After three attempts on different dates they were considered refusals; these were not replaced. Ten percent of the visits were repeated by a supervisor to ensure that the sampling procedures had been adequate, that the interviews had taken place, and to check the repeatability of the questions.
All subjects were interviewed using the questionnaire ATS-DLD-78' which was adapted to suit local conditions. The questionnaire also elicited demographic information and data on family income, schooling, occupational exposure to dust, smoking habits, passive smoking, quality of housing, indoor air pollution, and childhood respiratory illnesses.
The following definitions were used: (1) Chronic bronchitis: cough and sputum production during the majority of days for at bronchitis than non-smokers (table 2) but there was no significant association with passive smoking. Chronic bronchitis was also more common in subjects who reported high occupational exposure to dust, in people who lived in poor quality housing, and in those who reported exposure to high levels of indoor pollution. It was also more prevalent among subjects reporting significant childhood respiratory illnesses. Multivariate analyses using logistic regression were used to assess confounding and mediating variables. Table 3 shows the crude odds ratios associated with each variable, the age and gender adjusted odds ratios, and those adjusted for all other variables in the model including family income, schooling, smoking habits, passive smoking, occupational exposure to dust, housing, indoor pollution, and childhood respiratory illnesses. The excess risk associated with male gender was greatly reduced and became non-significant after adjustments were made. Age remainded non-significant but there was a reduction in the odds ratio for the group aged 50-59 years; after adjustment the highest risk was for individuals aged 70 or over. The inverse association between chronic bronchitis and both family income and schooling seen in the crude analysis remained even after adjustments were made for confounding variables.
Smoking showed a significant dose-response effect; in the crude analysis the odds ratios were 1-97 for ex-smokers, 2-24 for smokers of 1-19 cigarettes, and 6-92 for smokers of 20 or more cigarettes daily compared with nonsmokers. This strong effect persisted after adjustment, the latter odds ratio increasing to 8 1O. However, no association was found with passive smoking either in the crude or adjusted analyses.
Strong associations were also found between chronic bronchitis and other variables related to smoking, including the lifetime consumption of cigarettes, the age of starting, the time since quitting, the total duration of the habit, and the type of cigarettes. These analyses are not presented here.
Although the crude association between chronic bronchitis and occupational exposure to dust was significant, it was reduced and became non-significant after controlling for the other variables. The same occurred with inadequate housing and indoor pollution. Subjects who reported childhood respiratory illnesses had twice the risk of chronic bronchitis than those without such history. This effect persisted after adjustments.
Discussion
The prevalence of chronic bronchitis in Pelotas is similar to that reported from other studies,24 most of which have used the same diagnostic criteria. In interpreting the results of the above analyses it is important to take into account the hierarchical relationships between the risk factors under study. Age and gender, for example, may influence all other risk factors and their overall effect is properly assessed in a model in which only these two variables are included. The above results showed a doubling of the risk associated with male gender, and a peak in prevalence among 50-59 year old subjects.
The effects of age and gender, however, are likely to be mediated through other factors such as education, cigarette smoking, and occupational exposures. The reduction in the odds ratio associated with male gender (from 2-17 in the crude analysis to 1-30 after adjustment for all other variables) strongly supports the hypothesis that most, if not all, of the gender effect is due to behavioural and occupational risks rather than genetic differ-ences. The highest risk in the crude analysis was among 50-59 year olds. After taking into account that these individuals were the heaviest smokers in the sample, as well as differences in other mediating factors, the association became more linear with the highest risk among the oldest. These findings are therefore similar to those of Yamaguchi et al6 who showed no association between chronic bronchitis and either gender or age after adjustment for mediating variables. On the other hand, Iversen et al8 found age over 50 years to be a risk factor for chronic bronchitis in a multivariate analysis of Danish farmers.
The fact that the family income and schooling effects remained significant in the multivariate analyses suggests that there are other pathways than the variables included in the present analysis that link socioeconomic level to bronchitis. Socioeconomic variables such as income and education obviously cannot cause disease directly but their effect has to be mediated through a biological mechanism. These may include smoking, occupational exposures, Avoidance of exposure to smoke (environmental tobacco smoke, indoor biomass pollution) may also reduce infections of the lower respiratory tract and nutritional interventions may also assist by improving birthweight, promoting breast feeding, and reducing malnutrition.27
Cross sectional studies such as the present one may be affected by a number of different types ofbias. The use of a representative, population based sample through home visits, and the relatively high participation rate (> 90%), suggest that selection bias was unlikely. Interviewers were unaware of the study objectives and 10% of the interviews were repeated by a supervisor and showed excellent agreement. Interview bias, therefore, is also unlikely. Measurement errors in the outcome variable were minimised by using an internationally standardised questionnaire which had been previously validated in Brasil.29 Some of the exposure variables may, however, have been affected by bias -that is, differential recall between cases and non-cases. The finding of an association between childhood respiratory infections and chronic adult respiratory disease may be attributable to bias since subjects with chronic bronchitis may have better recall of childhood respiratory events.
In conclusion, the present study showed that four potentially preventable risk factors -low family income, poor schooling, smoking, and childhood respiratory illnesses -were significantly associated with chronic bronchitis after adjustment for possible confounders. Such information may be useful for promoting socioeconomic changes, as well as for designing specific preventive campaigns against smoking and for improved treatment of childhood respiratory problems.
